(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property OrgaDization 

International Bureau 

(43) International Publication Date 
30 October 2003 (30.10.2003) 




PCT 



(10) International Publication Number 

wo 03/088971 Al 



(51) International Patent Classification^: A61K 31/517. 

31/165, A61P 35/00 

(21) International ApplicatloD Number: PCrr/GB03/01617 

(22) International Filing Date: 14 April 2003 (14.04.2003) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

0208680.9 
0218388,7 



16 April 2002 (16.04.2002) GB 
8 August 2002 (08.08.2002) GB 



(71) Applicant (for AE, AG, AL, AM, AT, AU, AZ, BA, BE, BE, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CY, CZ, DE, 
DK, DM, DZ, EC, EE, ES, FI, FR, GB, GD, GE, GH, GM, 
GR, HK HU, ID, IE, II, IN, IS, IT, JP, m KG, KP, KR, 
KZ, LC, LK LR, LS. LT, LU, LK MA, MQ M), MK, MN, 
MIV, MX, MZ, Nl NO. NZ, OM, PH, PL, PT, RO, RU, SQ 
SD, SE, SG, SK, SL, SZ, TJ, TM, TN, TR, TT, TZ, UA, UG, 
UZ, VQ m YU, ZA, ZM, ZW only): ASTRAZENECA 
AB [SE/SE]; Sodertalje, S-151 85 (SB). 

(71) Applicant (for MG only): ASTRAZENECA UK LIM- 
ITED [GB/GB]; 15 Stanhope Gate, London, Greater Lon- 
don WIK ILN (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): RYAN, Anderson, 



Joseph [GB/GB]; AstraZeneca R&D Alderley. Alderley 
Park, Macclesfield. Cheshire SK104TG (GB). 

(74) Agent: ASTRAZENECA; Global Intellectual Property, 
Mereside, Alderley Park. Macclesfield, Cheshire SKIO 
4TG (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FT, GB, GD, GE, GH, 
GM, HR, HU. ID. IL, IN, IS, JP. KE, KG. KP, KR, KZ, LC. 
LK. LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW. 
MX. MZ, NI, NO, NZ, CM, PH, PL, PT, RO, RU. SC, SD. 
SB, SG. SK. SL, TJ. TM, TN. TR, TT, TZ, UA, UG, US, 
UZ, VC. VN. YU, ZA. ZM. ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM. 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM. ZW). 
Eurasian patent (AM. AZ. BY. KG. KZ. MD. RU. TJ. TM), 
European patent (AT. BE, BG. CH, CY. CZ. DE. DK. EE, 
ES. n, FR, GB, GR. HU, IE. IT. LU, MC. NL, PT, SE, SI. 
SK. TR), OAPI patent (BF. BJ. CP. CG, CI, CM, GA, GN, 
GQ, GW, ML. MR, NE. SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations** appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



ON — . 

00 (54) Title: COMBINATION THERAPY FOR THE TREATMENl' OF CANCER 
00 

^ (57) Abstract: The invcnUon relates to a method for the treatment of a cancer involving a solid tumour in a warm-blooded animal 
^ such as a human, which comprises administering to said animal an effective amount of ZD6126 or a pharmaceutical ly acceptable 
salt thereof, before, after or simultaneously with an effective amount of ZD1839 or a pharmaceutically acceptable salt thereof and 
Q before, after or simultaneously with an effective amount of ionising radiation. The invention also relates to the use of ZD6126 and 
^ ZD1839 in the manufacture of a medicament for use in the production of an anti-cancer effect in a warm-blooded animal such as a 
1^ human and to pharmaceutical compositions and kits each comprising ZD6126 and ZD 1839. 
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COMBINATION THERAPY FOR THE TREATMENT OP CANCER 

The present invention relates to a method for the production of a vascular damaging 
effect in a wanurblooded animal such as a human which is optionally being treated with 
5 ionising radiation, particularly a method for the treatment of a cancer involving a solid tumour, 
which coirprises the adniinistration of ZD6126 in combination with ZD1839; to a 
pharmaceutical coii5)osition coicprising ZD6126 and ZD1839; to a combination product \ 
coDDprising ZD6126 and ZD 1839 for use in a method of treatment of a human or animal body 
by therapy; to a kit conqirising ZD6126 and ZD1839; and to the use of ZD6126 and ZD1839 
10 in the manufacture of a medicament for use in the production of a vascular damaging effect in a 
waim-blooded animal such as a human which is optionally being treated with ionising 
radiation. 

Normal angiogenesis plays an important role in a variety of processes including 
enibryonic development, wound healing and several components of female reproductive 

15 function. Undesirable or pathological angiogenesis has been associated with disease states 
including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheronoa, Kaposi's 
sarcoma and haemangioma (Fan et al, 1995, Trends Pharmacol. ScL 16: 57-66; Fblkman, 
1995, Nature Medicine 1: 27-31). Formation of new vasculature by angiogenesis is a key 
pathological feature of several diseases (J. Folkman, New England Joumal of Medicine 333, 

20 1757-1763 (1995)). For exan5)le, for a solid tumour to grow it must develop its own blood 
supply upon which it depends critically for the provision of oxygen and nutrients; if this blood 
supply is mechanically shut off the tumour undergoes necrotic death Neovascularisation is 
also a clinical feature of skin lesions in psoriasis, of the invasive pannus in the joints of 
rheimaatoid arthritis patients and of atherosclerotic plaques. Retinal neovascularisation is 

25 pathological in macular degeneration and in diabetic retinopathy. 

Reversal of neovascularisation by damaging the newly-formed vascular endothelium is 
expected to have a beneficial therapeutic effect. International Patent Application Publication 
No. WO 99/02166 describes tricyclic con[5)ounds that surprisingly have a selective damaging 
effect on newly formed vasculature as con^ared to the normal, established vascular 

30 endotheliumof the host species. This is a property of value in the treatment of disease states 
associated with angiogenesis such as cancer, diabetes, psoriasis, rheumatoid arthritis, Kaposi's 
sarcoma, haemangioma, lymphoedema, acute and chronic nephropathies, atheroma, arterial 
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restenosis, autoiiBniaiie diseases, acute inflaTmnation, excessive scar formation and adhesions, 
endometriosis, dysfunctional uterine bleeding and ocular diseases with retinal vessel 
proliferation iacluding macular degeneration. 

Compounds which damage newly formed vasculature are vascular targeting agents 
5 (VTAs) and are also known as vascular damaging agents (VDAs). 

One such conqjound described in Intemational Patent Application Publication No. WO 
99/02166 is N-acetylcolchinotO-phosphate, (also know as (55)-5-(acetylamino)-9,I0,lI- 
trimethoxy-67-dihydro-5iy-dibenzo[a,c]cycIohepten-3-yldihydrogen phosphate; Exan^ 1 of 
WO 99/02166), which is referred to herein as ZD6126: 




ZD6126 



It is believed, though this is not limiting on the invention, that ZD6126 damages newly- 
1 5 formed vasculature, for exaD:5)le the vasculature of tumours, thus effectively reversing the 
process of angiogenesis. It has been reported that ZD6126 selectively disrupts tumour 
vasculature leading to vessel occlusion and extensive tumour necrosis (Davis PD, Hill SA, 
Galhraith SM, et aL Proc. Am Assoc. Cancer Res. 2000; 41: 329). 
In. WO 99/02166 it is stated that: 
20 "compounds of the invention may be administered as sole therapy or in combination with other 
treatments. For the treatment of solid tumours con?)Ounds of the invention may be 
administered in combination with radiotherapy or in cornbination with other anti-tumour 
substances for exan^le those selected from mitotic inhibitors, for exanople vinblastine, 
paclitaxel and docetaxel; alkylating agents, for exan^le cisplatin, carboplatin and 
25 cyclophosphamide, antimetabolites, for example 5-fluorouracil, cytosine arabinoside and 

hydroxyurea; intercalating agents for example adriamycin and bleomycin; enzymes, for exanople 
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asparaginase; topoisoini^ase irihibitors for exanople etoposide, topotecan and irinotecan; 
thymidylate synthase inhibitors for exanple raltitrexed; biological response noodifers for 
exanople interfi^n; antibodies for exaxiq)le edrecolomab, and anti-homaones for txmsplc 
tamoxifea Such combiaation treatment may involve simultaneous or sequential appMcation of 
5 the individual conxponents of the treatnoent'' 

Nowhere in WO 99/02166 does it suggest any combiaation of a VTA and an epidermal 
growth factor receptor tyrosine kinase inhibitor for the treatment of any disease state including 
cancer 

Nowhere in WO 99/02166 is the specij&c combination of ZD6126 and ZD1839 
10 suggested. 

Nowhere in WO 99/02166 does it state that use of any conq)Ound of the invention 
therein with other treatments will produce surprisingly beneficial effects. 

ZD1839 is iV-(3~chloro-4-fluorophenyl)-7-methDxy-6-(3- 
inDrpholinopropoxy)quinazo]in-4-aniine: 




ZD1839 



ZD1839 is also known as Iressa™ (Trademark of AstraZeneca UK Limited) and it is 
an epidermal growth factor receptor (BGER) tyrosine kinase inhibitor (TKI). ZD 1839 is 
20 described in International Patent Application Publication No. WO 96/33980. 

In recent years it has been discovered that certain growth factor tyrosine kinase 
enzymes are iinportant in the transmission of biochemical signals which initiate cell replication. 
They are large proteins which span the cell membrane and possess an extracellular binding 
domain for growth factors, for exwsplc the epidermal growth factor receptor (EGFR) which 
25 binds epidermal growth factor (EGF), and an intracellular portion which functions as a kinase 
to phosphorylate tyrosine amino acids in proteins and hence to influence cell proliferatioit 
EGFR is a member of the erbB family of receptor tyrosine kinases, which includes 
BGFR, erbB2, erbB3 and erbB4, and it is known that these recq)tor tyrosine kinases are 
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frequeatly involved in driving the proliferation and survival of tumour cells (reviewed in 
01ayioyeetaL,EMBO J.,2000, 19,3159)- One mechanism by which this can be 
acconqjlished is by overexpression of the receptor at the protein level, generally as a result of 
gene amplification. This has been observed in many common human cancers (reviewed in 
5 Klapper et aL, Adv. Cancer Res., 2000, 77, 25), such as breast cancer (Sainsbury et aL, Brit. J. 
Cancer, 1988, 58, 458; Guerin et aL, Oncogene Res., 1988, 3, 21; Slamon et al, Science, 
1989, 244, 707; Klijn et al, Breast Cancer Res. Treat., 1994, 29, 73 and reviewed in Salomon 
et al., Crit. Rev. Oncol. HematoL, 1995, 19, 183), non-smafl cefl hmg cancers (NSCLCs) 
including adenocarcinomas (Cemy et al., Brit. J. Cancer, 1986, 54, 265; Reuttet al. Int. J. 
1 0 Cancer, 1990, 45, 269; Rusch et aL, Cancer Research, 1993, 53, 2379; Brabender et al, Clin. 
Cancer Res., 2001, 7, 1850) as well as other cancers of the hmg (Hendler et al., Cancer Cells, 
1989, 7, 347; Ohsaki et aL, OncoL Rep., 2000, 7, 603), bladder cancer (Neal et aL, Lancet, 
1985, 366; Chow et aL, Clm. Cancer Res., 2001, 7, 1957, Zhau et al., Mol Carcinog., 3, 254), 
oesophageal cancer (Mukaida et aL, Cancer, 1991, 68, 142), gastrointestinal cancer such as 
1 5 colon, rectal or stomach cancer (Bolen et aL, Qncogme Res., 1987, 1, 149; Kapitanovic et al., 
Gastroenterology, 2000, 112, 1103; Ross et aL, Cancer Invest, 2001, 19, 554), cancer of the 
prostate (Visakorpi et aL, Histochem J., 1992, 24, 481; Kumar et aL, 2000, 32, 73; Scher et 
aL, J. NatL Cancer Inst, 2000, 92, 1866), leukaemia (Konaka et aL, Cell, 1984, 37, 1035, 
Martin-Subero et aL, Cancer Genet Cytogenet, 2001, 127, 174), ovarian cancer (Hellstrom et 
20 aL, Cancer Res., 2001, 61, 2420), head and neck cancer (Shiga et al. Head Neck, 2000, 22, 
599) and pancreatic cancer (Ovotny et al., Neoplasma, 2001, 48, 188). 

It is widely believed that as a consequence of the dysfunctional regulation of one or 
more of these receptors many tumours become clinically more aggressive and this correlates 
with a poorer prognosis for the patient (Brabender et al, Clin. Cancer Res., 2001, 7, 1850; 
25 Ross et al. Cancer Investigation, 2001, 19, 554, Yu et al., Bioessays, 2000, 22.7, 673). In 
addition to these clinical findings, a wealth of pre-clinical information suggests that the erbB 
family of receptor tyrosine kinases are involved in cellular transformation. This includes the 
observations that many tumour cell lines overexpress one or more of the erbB receptors and 
that EGFR or erbB2 whm transfected into non-tumour cells have the ability to transform these 
30 cells. In addition to this, a number of pre-clinical studies have demonstrated that 

anti-proliferative effects can be induced by knocking out one or more erbB activities by small 
molecule inhibitors, dominant negatives or inhibitory antibodies (reviewed in Mendelsohn et 
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aL, Oncogene, 2000, 19, 6550). Thus it has been recognised that inhibitors of these receptor 
tyrosine kinases shonld be ofvOxie as selective nihibitors of the proliferation of manimalian 
cancer cells (Yaish et al Scimce, 1988, 242, 933, Kolibaba et al, BiocMmica et Biophysica 
Acta, 1997, 133, F217-F248; Al-Obeidi et al 2000, Oncogene, 19, 5690-5701; Mendelsohn et 
5 al, 2000, Oncogene, 19, 6550-6565). In addition to this pre-clinical data, the use of inhibitory 
antibodies agaiost BGFR and erbB2 (c-225 and trastuzunaab respectively) has proven to be 
beneficial in the clinic for the treatment of selected soBd tumours (reviewed hx Mendelsohn et 
al, 2000, Oncogene, 19, 6550-6565). 

It is believed that members of the erbB type receptor tyrosine kmase family may be 
1 0 nrqplicated in a number of non-malignant proliferative disorders because an^lification and/or 
activity of erbB receptor tyrosine kinases has been detected in psoriasis (Ben-Bassat, Curr. 
Phann. Des., 2000, 6, 933; Elder et aL, Science, 1989, 243, 811), benign prostatic hyperplasia 
(BPH) (Kumar et aL, Int. Urol NephroL, 2000, 32,73), atherosclerosis and restenosis 
(Bokemeyer et al., Kidney Int, 2000, 58, 549), It is therefore expected that inhibitors of erbB 
1 5 type receptor tyrosine kinases will be usefid in the treatment of these and otter non-malignant 
disorders involving excessive cellular proliferation. 

It is known firom Intematfenal Patent Application Publication No. WO 96/33980 that 
ZD1839 possesses EGFR tyrosine kinase inhibitory activity (J R Woodbum et al in Proc. 
Amer. Assoc. Cancer Research, 1997, 38, 633 and Pharmacol Ther,, 1999, 82, 241-250; also 
20 A-E. Wakeling et aL in Cancer Research, 2002, 62, 5749-5754) and is an inhibitor of the 
proliferation of cancer tissue. 

It is stated in WO 96/33980 that con5)ounds of the invention, which include ZD1839, 
imy be given conjomtly with other caacer therapies. It states therein 

'Tlie anti-proliferative treatment defined hereinbefore may be applied as a sole therapy or may 
25 involve, in addition to the quinazoline derivative of the invention, one or more other 
anti-tumour substances, for exanple cytotoxic or cytostatic anti-tumour substances, for 
exairple those selected from, for exan^le, mitotic inhibitors, for exmsph vinblastine, vindesine 
and vinorelbine; tubulin disassembly inhibitors such as taxol; alkylating agents, for example 
cis-platin, carboplatin and cyclophosphamide; antimetabolites, for exmsple 5-fluorouracil, 
30 tegafur, methotrexate, cytosine arabinoside and hydroxyurea, or, for example, one of the 
preferred antimetabolites disclosed in European Patent Application No. 239362 such as N- 
{5-lN<3,4-dihydro-2-methyl-4-oxoquinazolin-6-ylmethy5-M^ 
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metJiylaiimo]-2-flienoyl}-I^glutaimc acid; intercalating antxl>iotics, for example adriamycin, 
mitomycin and bleomycin; enzymes, for example asparaginase; topoisomerase rDhfcitors, for 
exacDple etoposide and camptothecin; biological response modifiers, for exmsplo interferon; 
anti-hormones, for example antioestrogens such as tamoxifm, for exan5)le antiandrogMS such 
5 as 4 -cyano-3«(4-£luorophenylsulphonyl)-2-hydroxy-2-methyl-3 -(tri^ 

propionanilide or, for exaiBple LHRH antagonists or LHRH agonists such as goserelin, 
leuprorelin or buserelin and hormone synthesis inhibitors, for exan5)le aromatase inhibitors 
such as those disclosed in European Patent Application No. 0296749, for example 2,2'-[5-(lH- 
1,2,4- triazol-l-ylmethyl)4,3-phenylene]bis(2-methylpropionitrile), and, for exan5)le, 
1 0 inhibitors of 5a-reductase such as 17P-(M-t^-^^tylcarbamoyl)-4-aza-5a-androst-l-en-3-one." 
Nowhere in WO 96/33980 does it suggest any combination of a VTA and an EGFR 
TKI for the treatment of any disease state including cancer. Vascular damaging effects aad 
angiogenesis are not discussed in WO 96/33980. 

Unexpectedly and surprisiogly we have now found that the particular conqwund 
1 5 2336126 used in combination with ZD1839, produces significantly better anti-tumour effects 
than each of ZD6126 and ZD1839 nsed alone. 

Anti-cancer effects of a method of treatment of the present invention include, but are 
not limited to, anti-tumour effects, the response rate, the time to disease progression and the 
survival rate. Anti-tumour effects of a method of treatment of the present invention include 
20 but are not limited to, inhibition of tumour growth, tumour growth delay, regression of 

tumour, shrinkage of tumour, increased time to regro wth of tumour on cessation of treatment, 
slowing of disease progression. It is expected that when a method of treatment of the present 
invention is administered to a warm-blooded animal such as a human, in need of treatment for 
cancer mvolving a solid tumour, said method of treatment win produce an effect, as measured 
25 by, for exanq)le, one or more of: the extent of the anti-tumour effect, the response rate, the 
time to disease progression and the survival rate. 

According to the present invention there is provided a method for the production of a 
vascular damaging effect in a warmrblooded animal such as a human, which conDprises 
administering to said animal an effective amount of ZD6126 or a pharmaceutically acceptable 
30 salt thereof, before, after or simultaneously with an effective amount of ZD1839 or a 
pharmaceutically acceptable salt thereof 
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According to a further aspect of the present invention there is provided a method for 
the treatment of a cancer involving a solid turnonr in a warmrblooded animal such as a human, 
which con5)rises admimstering to said animal an effective amount of ZD6126 or a 
phaimaceuticaHy acceptable salt thereof, before, after or simultaneously with an effective 

5 amount of ZD1839 or a pharmaceuticaHy acceptable salt thereof. 

According to a further aspect of the present invention there is provided a method for 
the production of a vascular damaging effect in a warm-blooded animal such as a human, 
which con5)rises administering to said animal an effective amount of ZD6126 or a 
pharmaceuticaHy acceptable salt thereof, before, after or simultaneously with an effective 

1 0 amount of ZD 1 839 or a pharmaceutically acceptable salt thereof, wherein ZD6126 and 
ZD1839 may each optionally be administered together with a pharmaceutically acceptable 
excq)ient or carrier. 

According to a further aspect of the present invention there is provided a method for 
the treatment of a cancer involving a soM tumour in a warmrblooded animal such as a human, 
1 5 which coii5)rises administering to said animal an effective amount of ZD6126 or a 

pharmaceutically acceptable salt thereof, before, after or simultaneously with an effective 
amount of ZD1839 or a phannaceutically acceptable salt thereof, wherein ZD6126 and 
ZD1839 may each optionally be administered together with a pharmaceutically acceptable 
excipient or carrier. 

20 According to a further aspect of the invention there is provided a pharmaceutical 

composition which comprises ZD6126 or a pharmaceutically acceptable salt thereof, and 
ZD 1 839 or a pharmaceutically acceptable salt thereof, in association with a pharmaceutically 
acceptable excipient or carrier. 

According to a further aspect of the present invention there is provided a combination 

25 product comprising ZD6126 or a pharmaceutically acceptable salt thereof and ZD 1839 or a 
pharmaceutically acceptable salt thereof, for use in a method of treatment of a human or animal 
body by therapy. 

Accordhig to a further aspect of the present invention there is provided a kit 
comprising 2D6126 or a pharmaceutically acceptable salt thereof, and ZD1839 or a 
30 pharmaceutically acceptable salt thereof 

According to a further aspect of the present invention there is provided a kit 
comprising: 



wo 03/088971 PCT/GB03/01617 

a) ZD6126 or aphanmceutically acceptable salt thereof in a first unit dosage form; 

b) ZD1839 or a pharmaceutically acceptable salt th^eof in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

According to a fiirther aspect of the present invention there is provided a kit 
5 conprising: 

a) ZD6126 or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable excipient or carrier, in a first unit dosage form; 

b) ZD 1839 or a phannaceutically acceptable salt thereof, together with a pharmaceuticaHy 
acceptable excipient or carrier, in a second nnit dosage form; and 

10 c) container means for containing said first and second dosage forms. 

According to a further aspect of the present invention there is provided the use of 
ZD6126 or a pharmaceutically acceptable salt thereof and ZD 1839 or a pharmaceutically 
acceptable salt thereof in the manufacture of a medicament for use in the production of a 
vascular damaging effect in a warm-blooded animal such as a human. 
1 5 According to a further aspect of the present invention there is provided the use of 

ZD6126 or a pharmaceutically acceptable salt thereof and ZD1839 or a pharmaceutically 
acceptable salt thereof in the manufacture of a medicament for use in the production of an anti- 
cancer effect in a wanorblooded animal such as a human. 

According to a further aspect of the present invention there is provided the use of 
20 ZD6126 or a pharmaceuticaliy acceptable salt thereof and ZD1839 or a pharmaceuticany 

acceptable salt thereof in the manufacture of a medicament for use in the production of an anti- 
tumour effect in a warm-blooded animal such as a human. 

According to a further aspect of the present invention there is provided a therapeutic 
combination treatment coiiq)rising the administration of an effective amount of ZD6126 or a 
25 pharmaceutically acceptable salt thereof, optionally together with a pharmaceutically 

acceptable excipient or carrier, and the simultaneous, sequential or separate administration of 
an effective amount of ZD1839 or a pharmaceutically acceptable salt thereof, optionally 
together with a pharmaceutically acceptable excipient or carrier, to a warmrblooded animal 
such as a famnan in need of such therapeutic treatment. 
30 Such therapeutic treatment includes a vascular damaging effect, an anti-cancer effect and an 
anti-tumour effect 
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A cordbination treatment of the present invention as defined herein may be achieved by 
way of the simultaneous, sequential or separate administration of the individual con5)onents of 
said treatment A combination treatment as defined herein may be applied as a sole therapy or 
may involve surgery or radiotherapy, in addition to a combination treatment of the invention. 
5 Surgery may coii5)rise the step of partial or con^plete tumour resection, prior to, during 

or after the administration of the coiiibination treatment with ZD6126 described herein. 

Unejqpectedly and surprisingly we have found that the administration of a triple 
combination of ZD6126, ZD1839 and ionising radiation produces anti-tumour effects greater 
than those achieved with any of the three therapies used alone, greater than those achieved 
1 0 with the combination of ZD6126 and ZD1839, greater than those achieved with the 
combination of ZD6126 and ionising radiation aad greater than those achieved with the 
combination of ZD 1839 and ionising radiation. 

According to the present invention there is provided a method for the production of a 
vascular damaging effect m a warm-blooded animal such as a human, which con?)rises 
1 5 administering to said animal an effective amount of ZD6126 or a phaimaceutically acceptable 
salt thereof, before, after or simultaneously with an effective amount of ZD1839 or a 
pharmaceutically acceptable salt thereof and before, after or simultaneously with an effective 
amount of ionising radiation. 

According to a fiarfher aspect of the present invention there is provided a method for 
20 the treatment of a cancer involving a solid tumour in a warm-blooded animal such as a human, 
which comprises administering to said animal an effective amount of ZD6126 or a 
pharmaceutically acceptable salt thereof, before, after or simultaneously with an effective 
amount of ZD 1839 or a pharmaceutically acceptable salt thereof and before, after or 
simultaneously with an effective amount of ionising radiation. 
' 25 According to a fiirther aspect of the present invention there is provided a method for 

the production of a vascular damaging effect in a warm-blooded animal such as a human, 
which con5)rises administering to said animal an effective amount of ZD6126 or a 
pharmaceuticany acceptable salt thereof, before, after or simultaneously with an effective 
amount of ZD1839 or a pharmaceutically acceptable salt thereof and before, after or 
30 simultaneously with an effective amount of ionising radiation, wherein ZD6126 and ZD1839 
may each optionally be administered together with a pharmaceutically acceptable excipient or 
carrier. 
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According to a further aspect of the present invention there is provided a method for 
the treatment of a cancer involving a solid tuimur in a warm-blooded animal such as a human, 
which con5)rises administering to said animal an effective amount of ZD6126 or a 
pharaiaceuticany acceptable salt thereof, before, after or simultaoeously with an effective 
5 amount of ZD1839 or a pharmaceutically acceptable salt thereof and before, after or 

simultaneously with an effective amount of ionising radiation, wherein ZD6126 and ZD1839 
may each optionally be administered together with a pharmaceuticafly acceptable exc5)ient or 
carrier. 

According to a ftirther aspect of the present invention there is provided the use of 
1 0 ZD6126 or a pharmaceutically acceptable salt thereof and ZD1839 or a pharmaceuticaQy 
acceptable salt thereof in the manufacture of a medicament for use in the production of a 
vascular damaging effect in a warm-blooded aniooal such as a human which is being treated 
with ionising radiation. 

According to a further aspect of the present invention there is provided the use of 
1 5 ZD6126 or a pharmaceutically acceptable salt thereof and ZD1839 or a pharmaceutically 

acceptable salt thereof in the manufacture of a medicament for use in the production of an anti- 
cancer effect in a warat-blooded animal such as a human which is being treated with ionising 
radiation. 

According to a further aspect of the present invention there is provided the use of 
20 ZD6126 or a phaimaceuticalfy acceptable salt thereof and ZD1839 or a pharmaceuticaUy 

acceptable salt thereof in the manufecture of a medicament for use in the production of an anti- 
tumour effect in a warmrblooded animal such as a human which is being treated with ionising 
radiation. 

According to a further aspect of the present invention there is provided a therapeutic 
25 combination treatment coiDprising the administration of an effective amount of ZD6126 or a 
pharmaceutically acceptable salt thereof, optionally together with a pharmaceutically 
acceptable excipient or carrier, and the simultaneous, sequential or separate administration of 
an effective amount of ZD1839 or a pharmaceutically acceptable salt thereof, optionally 
together with a pharmaceutically acceptable excipient or carrier and before, after or 
30 snntdtaneously with an effective amount of ionising radiation, to a warm-blooded animal such 
as a human in need of such therapeutic treatmi^t. 
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A wannrblooded animal such as a human which is being treated with ionising radiation 
means a warm-blooded animal such as a human which is treated with ionising radiation before, 
after or at the same time as the administration of a medicament or conibination treatment 
conq>rising ZD6126 and ZD1839. For exesnplt said ionising radiation may be given to said 
5 wann-blooded animal such as ahuman within the period of a week before to a week after the 
adnainistration of a medicament or combination treatment comprising ZD6126 and ZD 1839. 
This means that ZD6126, ZD1839 and ionising radiation may be administered separately or 
sequentially in any order, or may be administered simultaneously. The wamorblooded animal 
may experience the effect of each of ZD6126, ZD1839 and radiation simultaneously. 
1 0 According to one aspect of the present invention the ionising radiation is administered 

before one of ZD6126 and ZD1839 or after one of ZD6126 and ZD1839. 

According to another aspect of the present invoition the ionising radiation is 
administered before both ZD6126 andZD1839 or after both ZD6126 and ZD1839. 

hi another aspect of the present invention ZD1839 is dosed daily continuously for a 
1 5 longer period of tiw& during which time ZD6126 and ionising radiation are each administered 
periodically, that is for a few days, for exanople 1-5 days at a time. 

According to another aspect of the present invention the eflEect of a method of 
treatment of the present invention is expected to be at least equivalent to the addition of the 
effects of each of the con^onents of said treatment used alone, that is, of each of ZD6126 and 
20 ZDl 839 and ionising radiation used alone. 

According to another aspect of the present invention the effect of a method of 
treatment of the present invention is expected to be greater than the addition of the effects of 
each of the components of said treatment used alone, that is, of each of ZD6126 and ZD1839 
and ionising radiation, used alone. 
25 According to another aspect of the present invention the effect of a method of 

treatment of the present invention is expected to be a synergistic effect. 

It should also be appreciated that according to the present invention a combination 
treatment is defined as affording a synergistic effect if the effect is therapeutically superior, as 
measured by, for example, the extent of the response, the response rate, the time to disease 
30 progression or the survival period, to that achievable on dosnig one or other of the 

conc5)oneiits of the combination treatment at its conventional dose. For exan5)le, the effect of 
the conibination treatment is synergistic if the effect is therapeuticafly superior to the effect 
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achievable withZD6126 or ZD1839 or ionising radiation alone. Further, the effect of the 
conibination treatment is synergistic if a beneficial effect is obtained in a group of patients that 
does not respond (or responds poorly) to ZD6126 or ZD1839 or ionising radiation alone. In 
addition, the effect of the conibination treatment is defimed as affording a synergistic effect if 

5 one of the conqwnents is dosed at its conventional dose and the other con5)onent(s) is/are 
dosed at a reduced dose and the therapeutic effect, as measured by, for exan5)le, flie extent of 
the response, the response rate, the time to disease progression or the survival period, is 
equivalent to that achievable on dosing conventional amounts of the corn)onents of the 
combination treatment. In particular, synergy is deemed to be present if the conventional dose 

1 0 of ZD6126 or ZD 1 839 or ionising radiation may be reduced without detriment to one or more 
of the extent of the response, the response rate, the time to disease progression and survival 
data, ia particular without detriment to the duration of the response, but with fewer and/or less 
troublesome side-effects than those that occur when conventional doses of each component are 
used. 

15 As stated above the conibination treatments of the present invention as defined herein 

are of interest for their vascular danoaging effects. Such combination treatments of the 
invention are e3q)ected to be useful in the prophylaxis and treatment of a wide range of disease 
states where inappropriate angiogenesis occurs including cancer, (including leukaemia, multiple 
myeloma and lymphoma), diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, 

20 haemangioma, acute and chronic nephropathies, atheroma, arterial restenosis, autoimmune 
diseases, acute inflammation, endometriosis, dysfunctional uterine bleeding and ocular diseases 
with retinal vessel proliferation including age-related macular degeneration, hi particular such 
combination treatments of the invention are expected to slow advantageously the growth of 
primary and recurrent solid tumours of, for cxmxple, the colon, breast, prostate, lungs and 

25 skin. 

The con5)ositions described herein may be in a form suitable for oral administration, for 
exanc^)le as a tablet or capsule, for parenteral injection (including intravenous, subcutaneous, 
intramuscular, intravascular or infusion) for example as a sterile solution, suspension or 
emulsion, for topical administration for exanople as an ointment or cream, for rectal 
30 administration for exan^le as a suppository or the route of administration may be by direct 
injection into the tumour or by regional delivery or by local delivery. In other embodiments of 
the present invention the ZD6126 of the conibination treatment may be delivered 
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endoscopicaUy, mtratracheally, intralesionally, percutaneously, intravenously, subcutaneously, 
intraperitoneany or intratumourally. Preferably ZD6126 is administered intravenously. In 
general the coiDpositions described herein may be prepared in a conventional manner using 
conventional excipients. The compositions of the present invention are advantageously 

5 presented in unit dosage form 

ZD6126 will normally be administered to a wamorblooded animal at a unit dose within 
the range 10-500mg per square metre body area of the animal, for exwaph^ approximately 0,3- 
15mg/kg in a human- A unit dose in the range, for example, 0.3-15mg/kg, preferably 
0.5-5mg/kg is envisaged and this is normally a therapeutically-effective dose. A unit dosage 

1 0 form such as a tablet or capsule will usually contain, for example 25-250mg of active 
ingredient Preferably a daily dose in the range of 0.5-5mg/kg is enployed. 

It has been reported, in Intemational Patent Application Publication No. WO 01/74369, 
that the effect of a given dose of ZD6126 can be increased by administering it in divided doses. 
Divided doses, also called split doses, means that the total dose to be administered to a warm- 

1 5 blooded animal, such as a human, in any one day period (for cxsaoaple one 24 hour period from 
midnight to midnight) is divided up into two or more fractions of the total dose and these 
fractions are administered with a time period between each fraction of about greater than 0 
hours to about 10 hours, preferably about 1 hour to about 6 hours, more preferably about 2 
hours to about 4 hours. The fractions of total dose may be about equal or unequal 

20 For example the total dose may be divided into two parts which may be about equal 

with a time interval between doses of greater than or equal to two hours and less than or equal 
to 4 hours. 

ZD6126 may be administered in divided doses whea used ia combination with ZD1839. 

For ZD 1839, a conventional tablet formulation may be used for oral administration to 
25 humans containing 50 mg, 100 mg, 250 mg or 500 mg of active ingredient Conveniently die 
daily oral dose of ZD1839 is, for example, in the range 25 to 750 mg, preferably in the range 
50 to 600 mg, more preferably ia the range 100 to 400mg. 

Radiotherapy may be administered according to the known practices in clinical 
radiotherapy. The dosages of ionising radiation will be those known for use in clinical 
30 radiotherapy. The radiation therapy used win include for exanople the use of y-rays, X-rays, 
and/or the directed delivery of radiation from radioisotopes. Other forms of DNA damaging 
factors are also included in the present invention such as microwaves and UV-irradiation. For 
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exanq)le X-rays may be dosed in daily doses of 1.8-2.0Gy, 5 days a week for 5-6 weeks. 
Normally a total fractionated dose will lie in the range 45-60Gy. Single larger doses, for 
exarqple 5-lOGy may be adnmistered as part of a course of radiotherapy. Single doses may be 
adnunistered intraoperatively. Hyperfractionated radiotherapy may be used whereby small 

5 doses of X-rays are administered regularly over a period of time, for exan5)le 0. IGy per hour 
over a number of days. Dosage ranges for radioisotopes vary widely, and depend on the half- 
life of the isotope, the strength and type of radiation emitted, and on the uptake by cells. 

As stated above the size of the dose of each therapy wMcb is required for the 
therapeutic or prophylactic treatment of a particular disease state will necessarily be varied 

1 0 depending on the host treated, the route of administration and the severity of the illness being 
treated. Accordingly the optimum dosage may be determined by the practitioner who is 
treating any particular patient For exanq)le, it may be necessary or desirable to reduce the 
above-Doentioned doses of the components of the conabination treatment in order to reduce 
toxicity. 

1 5 The present invention relates to combinations of ZDl 839 or a salt thereof with ZD6 126 

or a salt thereof. Salts of ZD6126 for use in pharmaceutical concqpositions will be 
pharmaceutically acceptable salts, but other salts may be useful in the production of ZD6126 
and its pharmaceutically acceptable salts. Such salts may be fbnned with an inorganic or 
organic base which affords a pharmaceutically acceptable cation. Such salts with inorganic or 

20 organic bases include for exancple an alkaH metal salt, such as a sodium or potassium salt, an 
alkaline earth metal salt such as a calcium or magnesium salt, an ammonium salt or for exan^le 
a salt withmethylamine, dimethylamine, trimethylaname, piperidine, morpholine or tris-(2- 
hydroxyethyl) amine. 

Salts of ZD 1839 for use in pharmaceutical compositions will be pharmaceuticaEy 

25 acceptable salts, but other salts may be useful in the production of ZD 1839 and its 

phannaceutically acceptable salts. Salts include, for cxamplt, an acid-addition salt of ZD1839, 
for exanple, a mono- or di-acid-addition salt with, for exan5)le, an inorganic or organic acid, 
for example hydrochloric, hydrobromic, su^huric, phosphoric, trifluoroacetic, citric, maleic, 
tartaric, fumaric, mefhanesuj^honic or 4-toluenesulphonic acid. 

30 23)6126 naay be made according to the following process. 

N-Acetylcolchinol (30.0g, 83.9mmDl) is dissolved in acetonitrile under an inert 
atmosphere and 1,2,3-triazole (14.67g, 212.4mmol) added via a syringe. Di-tert-butyl- 
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diethylphosphoramidite (37.7g, 151.4iihik)1) is added and the reaction mixture stirred at about 
20°C to complete the formation of the iatermediate phosphite ester. Cumene hydroperoxide 
(24.4g, 159.2iiimol) is added at about 10*'C and the reaction mixture stirred until the oxidation 
is cowplete. Butyl acetate (50ml) and sodium hydroxide solution (25Qml of IM) are added, 
5 the reaction mixture stirred and the aqueous phase discarded. The organic solution is washed 
with sodium hydroxide sohition (2 x 250ml of IM) and a saturated sohxtion of sodiumi 
chloride. Trifluoroacetic add (95.3g, 836mmol) is added at about 15°C. The reaction mixture 
is distilled at atmospheric pressure, ZD6126 crystallises and is isolated at arnbient teiqperature. 

ZD 1839 may be synfhesised according to any of the known processes for naaking 
1 0 ZD1839. For cxmnplo ZD1839 may be made according to the processes described in WO 
96/33980 (See Exanples 1, 10 and 24-31). 

The following test may be used to demonstrate the activity of ZD6126 in combination 
withZD1839. 



15 LoVo Tumour Model 

Afhymic nude mice were iii5)lahted subcutaneously with 1.5 x 10^ human LoVo 
tumour cells (obtained from European Collection of Cell Cultures, ECACC, CAMR, Salisbury, 
Wiltshire, SP4 OJG, XJK ; Cat. no. COL 229) and tumours allowed to grow until they were 
approximately 9mm in diameter. Groups of 8 tumour bearing mice were then treated as 

20 follows: 

Control animals were dosed with PBSA 0. Iml/lOg mtraperitoneally (i.p.) single bolus on 
day 0 then about 2h hours later 0. 1% Tween 80 0. Iml/lOg orally (p.o.) on day 0, fbltowed by 
0.1% Tween 80 O.lml/lOg p.o. once daily on days 1-13; 
ZD6126 alone was dosed 200 mg/kg ip. on day 0; 
25 ZD1839 alone was dosed 200 mg/kg/day p.o. on days 0-13; and 

(in the combination arm) ZD6126 200mg/kg i.p. on day 0 then about 2 hours later ZD1839 
20Qmg/kg p.o. dosed on day 0, followed by ZD1839 200mg/kg p.o. once daily on days 1-13. 
Tumour growth was measured twice weekly from calliper measurements of tumour diameter 
and the time taken for tumours to double in size cort^pared using the Mann-Whitney U statistic. 
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Results 

Group Growth delay in days for tumours to double in size 

ZD6126 only 3.6 days; p<0.05 

ZD1839 only 8.3 days; pxO.Ol 

5 ZD6126 + ZD1839 14.0 days; p<0.01 

The tumour growth delay caused by the conabination of ZD6126 and ZD183? was significantly 
(Mann-Whitney U-test) greater than either ZD1839 alone (P<0.01) or ZD6126 alone 
(P<0.05). The growth delay firom the combination was greater than the sum of the growth 
delays from the individual treatments. 
1 0 The following test may be used to demonstrate the activity of ZD6126 in conJbiQation 

with ZD 1839 and optionally with ionising radiatioBu 

A549 NSCLC xenograft model 

A human non-small cell lung cancer (NSCLC) xenograft model was used. Athymic 

15 nude mice were injected subcutaneously (s.c.) with A549 human NSCLC cells. Treatment 
began after 7 days when tumours were established (tunmur volume = 100-300 mm^). Groups 
of animals (N = 5-10 per group) received single agent treatment vrtth 4 Gy of radiotherapy 
(RT) for 2 consecutive days each week for 2 weeks (days 8, 9, 15, 16), or treatment with 
ZD6126 (150 mg/kg intraperitoneally (Lp)) for 1 day each week for 2 weeks (days 10, 17), or 

20 treatment with ZD1839 (2.5 mg per day orally (p.o.)) from days 7-11 and days 14-18. 
Additional groups of animals received 2-agent or 3-agent combinations of RT, ZD6126 and 
ZD1839, using the same doses and schedules used for single agent treatmeent (N = 5 - 10 per 
group). Animals in all groups were sacrificed on day 42 after tumour cell implantation, when 
the control tumours reached approxinaately 2.0 cm^. 

25 

Results 

Con5)ared with control animals, RT, ZD6126 and ZD 1839 induced a marked inhibition 
of tumour growth The combination of ZD6126yZD1839 or ZD6126/RT or ZD1839/RT 
resulted in greater inhibition than any single agent alone. The triple combination of ZD6126, 
' 30 2D 1839 and RT induced the greatest effects on tumtour growth 



# 
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Treatment Groiq) 


Tumour size^ 




(c5m^±S.D.) 


Control 


1.83 ±0.10 


RT 


0.90 ±0.10 


ZD6126 


1.17 ±0.10 


ZD1839 


1,41 ±0.08 


RT + ZD6126 


0.35 ±0.06 


RT + ZD1839 


0.26 ±0.04 


ZD6126 + ZD1839 


0.43 ± 0.07 


RT + ZD6126 + ZD1839 


0.15 ±0.02 



Measurenieiits on day 42 after tumDur iirplantation 
Tbe results are presented graphically in Figure 1. 
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CLAIMS 



L A method for the production of a vascular damaging effect in a wameblooded 
auimal such as a human, which coirprises administering to said animal an effective amount of 
5 ZD6126 or a phannaceutically acceptable salt thereof, before, after or simoultaneously with an 
effective iimount of ZD1839 or apharmaceutically acceptable salt thereof. 

2. A method for the production of a vascular damaging effect in a warm-blooded 

animal such as a himian, which corcqprises administering to said animal an effective amount of 
1 0 ZD6126 or a phannaceutically acceptable salt thereof, before, after or simultaneously with an 
effective amoimt of ZD 1839 or a pharmaceuticaHy acceptable salt thereof and before, after or 
simultaneously with an effective amount of ionising radiation- 

3. A method for the treatment of a cancer involving a solid tumour in a warm-blooded 
1 5 animal such as a human, which comprises administenng to said aiiimal an effective amount of 

ZD6126 or a pharmaceutically acceptable salt thereof, before, after or simultaneously widi an 
effective amount of ZD 1839 or a pharmaceutica]]y acceptable salt thereof. 



20 animal such as a human, which conqnises administering to said animal an effective amount of 
ZD6126 or a pharmaceutically acceptable salt thereof, before, after or simultaneously with an 
effective amount of ZD1839 or a pharmaceutically acceptable salt thereof and before, after or 
simultaneously with an effective amount of ionising radiation. 



4. A method for the treatment of a cancer involving a solid tumour in a warm-blooded 



25 



5. A pharmaceutical composition which con5)rises ZD6126 or a pharmaceutically 
acceptable salt thereof, and ZD1839 or a pharmaceutically acceptable salt thereof, in 
association with a pharmaceutically acceptable excipient or carrier. 



6. A kit con:5)rising ZD6126 or a phamoaceutically acceptable salt thereof, and 
30 ZD 1 839 or a pharmaceutically acceptable salt thereof. 
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7. Use of ZD6126 or a pharmaceutically acceptable salt thereof and ZD1839 or a 
phannaceutically acceptable salt thereof in the manufacture of a medicament for use in the 
production of a vascular Hamflging effect in a warm-blooded animal such as a human. 

5 8. Use of ZD6126 or a phamiaceutically acceptable salt thereof and ZD1839 or a 

phannaceutically acceptable salt thereof in the manufacture of a medicament for use in the 
production of a vascular damaging effect in a warmt-blooded animal such as a human which is 
being treated with ionising radiation. 

10 9. Use of ZD6126 or a pharmaceutica]ly acceptable salt thereof and ZD1839 or a 

pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in the 
production of an anti-cancer effect in a warm-blooded animal such as a human. 

10. Use of ZD6126 or a pharmaceutically acceptable salt thereof and ZD1839 or a 
1 5 pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in the 

production of an anti-cancer effect in a warm-blooded animal such as a human which is being 
treated with ionising radiation. 

11. Use of ZD6126 or a pharmaceutically acceptable salt thereof and ZD1839 or a 
20 pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in the 

production of an anti-tumour effect in a warmrblooded animal such as a human. 

12. Use of ZD6126 or a pharmaceutically acceptable salt thereof and ZD1839 or a 
pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in the 

25 production of an anti-tumour effect in a warm-blooded animal such as a human which is being 
treated with ionising radiation. 
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T 


06-04-1999 


NO 


974940 


A 


24-10-1997 


NZ 


305444 


A 


29-03-1999 


PL 


323066 


Al 


02-03-1998 


PT 


823900 


T 


30-04-2001 


RO 


117849 


Bl 


30-08-2002 


RU 


2153495 


C2 


27-07-2000 


SI 


823900 


Tl 


30-06-2001 


SK 


145497 


A3 


04-02-1998 


TW 


436486 


6 


28-05-2001 


US 


5770599 


A 


23-06-1998 


ZA 


9603358 


A 


28-10-1996 



